Salvia officinalis L. and Salvia lavandulaefolia L. have a longstanding use as traditional herbal remedies that can enhance memory and improve cognitive functions. Pharmacological actions of S. officinalis and S. lavandulaefolia on healthy subjects and on patients suffering of cognitive decline have been investigated. Aim of this review was to summarize published clinical trials assessing effectiveness and safety of S. officinalis and S. lavandulaefolia in the enhancement of cognitive performance in healthy subjects and neurodegenerative illnesses. Furthermore, to purchase a more complete view on safety of S. officinalis and S. lavandulaefolia, we collected and discussed articles regarding toxicity and adverse reactions. Eight clinical studies investigating on acute effects of S. officinalis on healthy subjects were included in the review. Six studies investigated on the effects of S. officinalis and S. lavandaeluaefolia on cognitive performance in healthy subjects. The two remaining were carried out to study the effects of sage on Azheimer's disease. Our review shows that S. officinalis and S. lavandulaefolia exert beneficial effects by enhancing cognitive performance both in healthy subjects and patients with dementia or cognitive impairment and is safe for this indication. Unfortunately, promising beneficial effects are debased by methodological issues, use of different herbal preparations (extracts, essential oil, use of raw material), lack of details on herbal products used. We believe that sage promising effects need further higher methodological standard clinical trials.
Introduction and Background
The Salvia genus comprises about 900 species, of which, Salvia officinalis L. and Salvia lavandulaefolia L. have a longstanding reputation as traditional herbal remedies having been used by ancient Greek and Roman, Ayurvedic, Native American and Chinese folk medicines [1] . S. officinalis L. and S. lavandulaefolia L. belong to the Lamiaceae family and they are known with the English common names "common sage or sage" and "spanish sage," respectively.
Salvia officinalis is a perennial evergreen subshrub, with woody stems, grayish leaves, and blue to purplish flower, native to the Mediterranean area, and is cultivated in different European countries. Sage possesses well-known carminative, antispasmodic, antiseptic, astringent, and antihydrotic properties [1, 2] .
Salvia lavandulaefolia is a small woody herbaceous perennial plant native to Spain and southern France. This plant has been used for its reputed beneficial effects on behavioral function, including depression treatment [3] . According to folk medicine, Salvias herbal preparations are agents that can enhance memory and improve cognitive functions [4] .
The treatment of deficits in memory and more generally of cognitive decline represents, on the light of their impact on global Public Health, a prominent challenge for modern medicine. Alzheimer's disease (AD) is a chronic progressive neurodegenerative disorder and is the most common cause for the development of progressive dementia in elderly. AD is characterized by the presence of amyloid plaques, neurofibrillary tangles and marked cholinergic degeneration clinically expressed through cognitive impairment. To explain the pathogenesis of AD, numerous processes have been involved, including free radical damage and inflammation [5] . To date, scientific research on AD has been partly successful in terms of effective therapies, a number of failures with regard to development of disease-modifying treatments occurred. Because a therapeutic approach based on one-drug one-target paradigm revealed limited efficacy in the management of AD, it appears desirable using a multimodal approach implementing new integrated therapies including herbal medicine [5, 6] .
During last decades, several experimental studies explored the potential of medicinal plants in the management of memory disorders and to fight the age-related memory decline [7, 8] . Among these plants, the pharmacological actions of S. officinalis and S. lavandulaefolia on healthy subjects and on patients suffering of cognitive decline have been also studied [9, 10] .
Aim of the Review
Aim of this review was to summarize previous published clinical trials assessing effectiveness and safety of S. officinalis and S. lavandulaefolia in the enhancement of cognitive performance in healthy subjects and as a treatment of cognitive decline linked to Alzheimer's disease or other neurodegenerative illnesses. The present work offers a critical view of methodologic accuracy and risk of bias analyzing the results from clinical studies. The review also suggests a possible perspective for future clinical research according to high methodological standards.
Research Method and Inclusion Criteria of Clinical Trials
A bibliographic research of scientific literature published prior December 2013 has been conducted independently by two researchers in the following scientific databases and search engines: Cochrane Library, Embase, Google Scholar, Pubmed, Scopus, SciFinder, and Web of Science.
The keywords used were as follows: Salvia, Salvia officinalis, Salvia lavandulaefolia, sage, Spanish sage, each combined with memory, cognitive impairment, cognitive decline, Alzheimer's disease, neurodegeneration, dementia, anticholinesterase, beta-amyloid. We collected all published clinical studies investigating effects of S. officinalis and S. lavandulaefolia on memory and cognitive impairment. We decided to include only articles written in English language published on peer reviewed scientific journals reporting clinical trials independently of the study design. We included clinical trials based on whole herbal extracts, consequently a study conducted with the isolated substance Salvinorina-A, contained in Salvia divinorum L., has been not included. Only studies in which sage was not used in combination were considered. In some studies collected for this review, Helianthus annuus L. (sun flower) oil was used as a carrier.
Two investigators independently extracted data from clinical studies using a standard data extraction form. To avoid the risk to include less accurate data, unpublished clinical trials were not considered. Methodologic quality was assessed using validated tools such as Jadad Scale, Cochrane Risk of Bias Assessment Tool, and Consort Statement in Reporting Clinical trials with Herbal Medicine Intervention (Section 4) [11] [12] [13] [14] . To purchase a more complete view on safety of S. officinalis and S. lavandulaefolia, we collected and discussed articles regarding toxicity and adverse reactions linked to the use of these plants.
Phytochemistry of Salvia officinalis and Salvia lavandulaefolia
Chemical compositions of common sage and Spanish sage are far from being completely explored. Phytocomplex of S. officinalis contains monoterpenes with a broad range of carbon skeletons, including acyclic, monocyclic, and bicyclic compounds (e.g., thujone, 1,8-cineole, camphor), diterpenes (e.g., carnosic acid), triterpenes (e.g., oleanoic and ursolic acids), and phenolic compounds such as rosmarinic acid [15, 16] . Chemical constituents of S. lavandulaefolia are similar to phytocomplex of S. officinalis, with the exception of the thujone content, a terpenoid ketone, which is considered toxic in large doses [17] . The majority of potentially bioactive hydrocarbons contained in S. lavandulaefolia herbal preparations, such as essential oils and extracts, seems to be terpenoids [18] .
Preclinical Evidence
Several Salvia species and their isolated constituents possess significant antioxidant and antiinflammatory activities [19] . An ethanolic extract of S. lavandulaefolia showed to produce in vitro dose-dependent estrogenic activity [8] . Extracts of Salvia have been reported to have cholinergic activities relevant to the treatment of Alzheimer's disease. Inhibition of butyrylcholinesterase was also shown by individual constituents, such as 3-carene and beta-pinene [20] . It was shown that administration of extracts of S. officinalis or S. lavandulaefolia potentiate memory retention and also interact with muscarinic and nicotinic cholinergic systems that are involved in the cognitive and memory processes [21] . The supposed ability of S. lavandulaefolia to inhibit acetyl-cholinesterase (AChE) has been verified and confirmed in preclinical experiments [20, 22] . On the light of preclinical results, it was assumed that the major monoterpenoid constituents present in essential oil of Salvia are responsible for anti-ChE activity [15, 20, 22, 23] .
Based on in vitro and in vivo data, S. officinalis and S. lavandulaefolia herbal preparations were selected for clinical trials to evaluate the potential beneficial actions on cognitive performance in healthy volunteers and in patients with cognitive impairment such as Alzheimer's disease.
Overview of the Clinical Studies with Salvia officinalis and Salvia lavandulaefolia
We took in consideration eight clinical studies investigating acute effects of S. officinalis. Six studies were carried out to assess the effects of S. officinalis and S. lavandaeluaefolia on cognitive performance in healthy subjects. One of the two remaining studies was conducted on subjects with probable diagnosis of Alzheimer's disease and the other on patients affected by mild-to-moderate Azheimer's disease. Table 1 summarized study design and results of all eight clinical trials. The administration of the different doses was separated by a 7-day washout interval. The cognitive performance was measured using Cognitive Drug Research computerized test battery prior to treatment and 1, 2.5, 4, and 6 h thereafter. The 50-lL dose of spanish sage essential oil significantly improved immediate word recall in both studies. The results led to the conclusion that assumption of single doses of S. lavandulaefolia can enhance memory in a dose-dependent manner in healthy young volunteers. In Trial 1, memory performance was enhanced for the 50 lL dose at 1-and 2.5-h time points. The effect was also evident following administration of the 100 lL dose at 2.5 h postdose sessions. A dose-specific enhancement on delayed word recall was also observed for the 50 lL dose at 1 and 2.5 h postdose. In Trial 2, the immediate word recall effect at 1 h was maintained, and this was coupled with improved memory performance at 4 h postdose testing session for the same dose. No significant enhancement on word recall was found for both the lowest (25 lL) and the highest (150 lL) dose of Salvia [4] . Another study recruited 24 subjects (23.21 years mean age) who received a single dose of placebo, 25 and 50 lL of a standardized essential oil of S. lavandulaefolia separated by a 7-day washout interval. Cognitive performance was assessed prior to the day's treatment and at 1, 2.5, 4, and 6 h thereafter using the Clinical Dementia Rating (CDR) computerized test suite. Further, subjective mood ratings were measured using BondLader visual analog scales. The primary outcomes were scores on the five cognitive factors that can be derived by factor analysis of the task outcomes from the CDR battery. Results showed that administration of S. lavandulaefolia consistently improved the "Speed of Memory" factor with both the 25 and 50 lL dose. There was also an improvement in the "Secondary Memory" factor with the 25 lL dose. Mood was significantly enhanced, with increase in self-rated "alertness," "calmness," and "contentedness" following the 50-lL dose and increased "calmness" following 25 lL. Results suggested that Spanish sage acutely modulates mood and cognition in healthy young adults. Data also indicate that previous reports of memory enhancement determined by Spanish sage may be due to more efficient retrieval of target material [18] .
In another randomized, double-blind, placebo-controlled, crossover clinical trial, 30 young healthy volunteers (mean age 24 years) received a single dose of 300 mg or a single dose of 600 mg of dried S. officinalis leaves preparation or placebo, each one in three different days each one separated by DISS is an experimental test consisting of a set of four cognitive and psychomotor tasks presented on a screen layout producing increases in self-ratings of negative mood, arousal, and stress-related physiological responses. Evaluation of the cumulative score reflects accuracy and speed of response to DISS. Both doses of S. officinalis leaves preparation led to postdose improved ratings of mood before performing on the DISS in the absence of stress. The lower dose reduced anxiety while the higher dose increased "alertness," "calmness," and "contentedness" on the Bond-Lader scales. However, the lower dose effect of anxiety reduction was abolished by DISS. The higher dose exerted an improvement at task performance on the DISS battery at both postdose sessions, but after the lower dose, task performance was decreased. On the basis of these results, authors concluded that single doses of sage leaf dose dependently can improve cognitive performance and mood in healthy young volunteers. In the same study, a cholinesterase assay was performed with an ethanolic extract from S. officinalis dried leaves showing a dose-dependent inhibitory effect on acetylcholinesterase activity. However, herbal preparations used for human treatment or in vitro experiments seem to be different (the first could be raw material and the second is certainly an ethanolic extract) because it is not cleared by authors [24] . In another randomized, placebo-controlled, double-blind, fiveperiod crossover study, the acute effects on cognitive performance of a standardized extract of S. officinalis L. in elder adults were investigated. Each one of twenty healthy volunteers (>65 years of age, mean 72.95) received four doses of an ethanolic extract of dried leaves (167, 333, 666 and 1332 mg) and a placebo with a 7 days wash-out period between treatments. The investigators evaluated cognitive performance with CDR computerized assessment battery. On study days, treatments were administered immediately following a baseline assessment with further assessments at 1, 2.5, 4, and 6 h posttreatment. Authors reported that the 333-mg dose of sage was associated with significant enhancement of secondary memory performance at all testing times, placebo exhibited the characteristic performance decline over the day. Although to a lesser extent, similar effects were observed with the other doses. There also was a significant improvement to accuracy of attention following the 333-mg dose. Performance of in vitro analysis showed cholinesterase inhibiting properties of the extract. Results revealed a dose-related benefit to processes involved in efficient stimulus processing and/or memory consolidation rather than retrieval or working memory efficiency [9] .
In a double-blind, placebo-controlled, crossover study, 36 healthy volunteers (mean age 23.4) received capsules containing either 50 lL of the essential oil of S. lavandulaefolia or placebo on separate occasions, 7 days apart. The essential oil used showed cholinesterase inhibitory properties in an experimental preclinical model performed before the clinical assessment. Effects on cognitive performance and mood were evaluated. All tasks were delivered within the Computerized Mental Performance Assessment System (COMPASS), a software application for the flexible delivery of randomly generated parallel versions of standard and novel cognitive assessment tasks. Outcome measures were a selection of computerized memory and attention tasks and the Cognitive Demand Battery (CDB) before the treatment and 1 and 4 h postdose. CDB evaluates the impact of treatment on speed/accuracy and mental fatigue during continuous performance of cognitively demanding tasks. Bond-Lader mood scales and STAI-"state" subscale were also administered. S. officinalis essential oil intake determined improved performance of secondary memory and attention tasks, most notably at the 1 h postdose testing session, and reduced mental fatigue and increased alertness, which were more pronounced 4 h postdose [25] .
Clinical Study with Salvia officinalis and Salvia lavandulaefolia on Healthy Subjects (Inhalation of Aromas)
A single-blind randomized, controlled trial evaluated the putative action of the aromas of S. officinalis and S. lavandulaefolia essential oils on cognition and mood. One hundred and thirtyfive healthy volunteers were recruited, 45 of them were assigned to each group. Authors reported an improvement in cognitive performance and mood measured through Cognitive 
L, low risk of bias; U, unclear risk of bias; H, high risk of bias.
Drug Research (CDR) System and Bond-Lader mood scales, respectively. Five drops of the essential oil and 5 mL of water were placed on a stone and left to diffuse in a testing cubicle, as a result of a constant temperature warming provided by the stone, for 5 min prior to testing. Data collected revealed that the S. officinalis aroma group performed significantly better than the control group on the quality of memory outcome factors from the test battery. The Alert mood measure displayed significant differences between both aromas and the control condition. Results revealed that aromas of essential oils of S. officinalis reproduced a significant enhancement of quality of memory factor. This enhancement was restricted to long-term or secondary memory with no impact of working memory. No significant effects were found for S. lavandulaefolia [26] .
Clinical Studies with Salvia officinalis and Salvia lavandulaefolia on Patients with Cognitive Impairment (Oral Administration)
The effect of a S. officinalis leaf liquid extract prepared as "1:1 in alcohol 45%" (1 kg dried herb (leaf) to 1 L of alcohol) has been evaluated in a randomized, double-blind, placebo-controlled study on 39 patients (aged 65-80 years). The eligible patients had a diagnosis of mild-to-moderate dementia according to the criteria of the cognitive subscale of Alzheimer's Disease Assessment Scale (ADAS-cog) and Clinical Dementia Rating Scale (CDR); or a probably Alzheimer's disease according to the criteria of National Institute of Neurological and Communicative Disorders and Stroke and Alzheimer's Disease and Related Disorders Association (NIN-CDS⁄ADRDA). The participants allocated to two groups received 60 drops daily of sage liquid extract or placebo for 16 weeks. Thirty patients completed the trial, in the Salvia extract and placebo group, the number of dropouts were four and five, respectively, accordingly to authors no significant difference are observed in the two groups in terms of dropout. Authors reported that, compared with the placebo group, patients who received S. officinalis experienced significant benefits in cognitive function by the end of the treatment, as indicated by improved scores in the Clinical Dementia Rating and the Alzheimer's Disease Assessment Scale [27] . Another study, designed as open-label, involved oral administration of a S. lavandulaefolia essential oil in the treatment of AD. Sample of patients was composed of eleven patients, aged 76-95 years, which have been diagnosed with mild-to-moderate probable Alzheimer's disease according to NINCDS/ADRDA criteria. Eligible patients obtained at Mini-Mental State Examination (MMSE), a score between 10 and 26 and Neuropsychiatric Inventory (NPI) scores for items 3 and 9 were 0 suggesting cognitive decline. Sage treatment consisted of one capsule daily containing 50 lL of S. lavandulaefolia essential oil +50 lL of sunflower oil as a carrier for 1 week, then two capsules daily and three capsules daily for other 3 weeks, in total 6 weeks. Endpoints were changes in scores obtained with MMSE, Cognitive Drug Research test, and Neuropsychiatric Inventory. At the end of the trial, the investigators observed a significant difference between baseline scores and 6 weeks treatment characterized by reduction in neuropsychiatric symptoms and improvement in attention [8] .
Safety Profile
Despite their widespread use, adverse reactions to common sage and Spanish sage have rarely been documented in scientific literature. In all the clinical trials included in the present review, these plants did not cause serious adverse reaction, in consequence of this being generally considered well-tolerated and safe. In the Perry et al.'s [8] clinical trial, a significant increase in diastolic and systolic blood pressure occurred in two patients; however, this medical event has been considered by authors as pre-existing hypertension. Two articles reporting complexively three cases describing adverse reactions were published. A case report describes a cutaneous allergic reaction in an 83-year-old woman due to the application of a cosmetic cream containing S. officinalis [28] . An article reports two cases regarding a newborn and a toddler, respectively, who both experienced generalized tonic-clonic seizures after accidental oral exposure to S. officinalis oil, any other possible cause of seizure has been excluded [29] .
Discussion
Salvia species effects were studied on cognitive performance and mood in healthy subjects and in subjects affected by mild-to-moderate dementia and by Alzheimer's disease. Complexively, analysis of results of clinical studies shows that intake of herbal preparations derived from S. officinalis and S. lavandulaefolia may produce positive effects on cognitive performance with improvement in memory. Some studies indicate secondary memory as the component that is more positively influenced by sages treatments. However, the clinical trials show different levels of methodological accuracy and different risk of biases ( Table 2) .
The most part of the studies (six out of eight) were randomized and controlled double-blinded studies, two of these were performed as crossover studies. One of the remaining was designed as a open-label study and the other one as a single-blind study (Tables 1, 3 and 2) . Notoriously, these are points of weakness in clinical research as open-label clinical trials are not free from patients and investigators expectations, resulting in a possible overestimation of the results. For this reason, blinding is a prominent methodological feature of randomized clinical trials (RCTs) that can minimize bias and maximize the validity of the results [30, 31] .
Furthermore, only some of the included randomized clinical studies sufficiently describe the methods adopted to generate random allocation sequence (Tables 3 and 2 ). It has been proved that the lack of these details represents a common source of selection bias [32] . Only one clinical study [25] reports details regarding the allocation concealment process. This is a crucial point in a clinical trial, because it keeps investigators and patients unaware of upcoming assignments and prevents deciphering assigned treatments [33] . In addition, some studies (Table 1) suffer from the limited number of enrolled subjects, for example, only 11 subjects were enrolled in the Perry et al. [8] study (Table 1) . Further, in anyone of the considered clinical trials is described how the sample size was calculated in accordance with power of sample analysis (Tables 3 and 2 ).
In the Tildesley et al. [4] , an intention to treat (ITT) analysis is lacking, despite the occurrence of a drop-out (Table 3 ). In the Akhondzadeh et al.'s article, authors evaluated just the "'observed cases' (OC, patients who completed the trial)" and performed an ITT analysis based on "last observation carried forward (LOCF) procedure". Various evidences show that this method gives a biased estimation of the treatment effect and underestimates the variability of the result [34, 35] . In clinical research, an analysis is considered adequate if all randomized patients are included in the analysis in the group they had been allocated (ITT). Moreover, in general lines a per-protocol analysis is commonly considered inadequate. In case of dropouts, it is desirable providing an explanation of the reasons of withdrawal, while the above cited study did not purchase any motivation [36] .
Although all studies correctly report the latin binomial names of the plants and the raw material used (Tables 1 and 4 ) to produce the herbal extracts, not all articles provide an exhaustive description of the Drug Extract Ratio and the procedure to obtain herbal preparations. High methodological standards in reporting herbal medicine strongly suggest to indicate the herbal medicinal product comprising crude herbal "type and concentration of solvent used and the ratio of herbal drug" for an extract. These data are Bond et al. [38] Bond and Lader's Visual Analog Scale Bond and Lader's visual analog scales were used to assess mood. The scales consist of 15 horizontal lines, 100 mm in length, with antonymous adjectives (e.g., alert AE drowsy) on either pole. The mood scales have been validated.
Each item was attributed to one of three factors: "alertness," "contentedness," and "calmness." Principal components analyses (with Varimax rotation) produced three components at each point, accounting for between 64.1 and 71.5% of the variance. All scales showed sufficient internal reliability (Cronbach's alphas = 0.77-0.93)
Simpson et al. [39] Cognitive Drug Research (CDR) Battery Test The CDR system is a series of brief neuropsychological testes that assess major aspects of cognitive function known to be influenced by a wide variety of factors including trauma, fatigue, stress, nutrition, aging, disease (both physical and mental), medicines, and drugs. The standard battery of cognitive tests in the CDR system includes immediate/delayed word recall, word recognition, picture recognition, simple reaction time, digit vigilance, choice reaction time, numeric working memory, and spatial working memory. Individual tests can be added to or removed from the battery to target specific cognitive domains. Examples of tests that can be added include measurements of executive function mood states, social cognition motor function, and postural stability. The standard battery of tests lasts 18 min. The CDR system tasks have proven validity in definitively measuring cognitive function in a variety of domains including attention, working memory episodic secondary memory, executive function, and motor skill Hughes et al. [40] Clinical Dementia Rating-Sum of the Boxes (CDR-SB) The CDR-SB sums the ratings in each of six domains ("Boxes") of the CDR to provide a consensus-based global clinical measure, that is, the Sum of the Boxes. The domains assessed included three cognitive components (memory, orientation, judgment and problem solving) and three components related to Activities of Daily Living (ADL) (community affairs, home and hobbies, and personal care). The scores are: 0 = None, 0.5 = Questionable;
Kennedy et al. [41] Cognitive Demand Battery Cognitive Demand Battery assesses the impact of treatment on speed/accuracy and mental fatigue during continuous performance of cognitively demanding tasks. The working hypothesis underlying this approach is that any psychoactive properties of a test substance are liable to be more readily apparent during a period of intense cognitive demand and the "mental fatigue" state elicited by this prolonged task performance. Participants complete the 10-min battery of tasks six times in immediate succession (i.e., for a continuous period of 60 min).
http://www.cognitivetesting.co.uk [42] Computerized Mental Performance Assessment System (COMPASS) The battery contains a wide range of standard and novel tasks that measure mood and cognitive performance across domains. Choosing an appropriate set of tasks is simplified by either looking at the full list of tasks or, alternatively, viewing all of the tasks that are thought to assess performance in a specific domain (e.g., "working memory," "attention," or "executive function").
Choosing and ordering tasks involves simply dragging and dropping them in to the "task order" tray. You can then customize selected parameters (e.g., specify the length of a task in seconds, or the number of stimuli presented) and once you are happy with your selection the system will generate your customized battery. Previous configurations are stored as simple files, so you can recall a previous study design that you want to rerun, or amend any of its parameters
Wetherell et al. [43] Defined Intensity Stressor Simulation (DISS) Computerized Battery The DISS computerized battery (Stress-Sim Ltd, The Coach House, Plymouth, www.stress-sim.co.uk) comprises a set of four concurrent cognitive and psychomotor tasks presented via a split screen. This newly developed instrument was chosen for several reasons. It has the advantage over other laboratory stressors of being both fundamental to link the putative pharmacological effectiveness with a well-defined herbal product [13] . Only in this way physicians can identify what particular preparation derived from S. officinalis and S. lavandulaefolia can be effective in clinical practice. In four clinical trials, investigators administered S. lavandulaefolia essential oils (Table 1) , in one ethanolic extract (1:1 in alcohol 45%) of S. officinalis dried leaf (Table 1) , in another a S. officinalis ethanolic (70%) extract of dried S. officinalis leaf, and in a clinical trial encapsulated dried leaf of S. officinalis. In all the included studies, products were orally administered, only the Moss et al.'s study tested by inhalation aromas of Salvia species (Table 1) , this kind of intervention is characterized by fugacity and absence of pharmacokinetics data. A major limitation of some study consisting of the lack of qualitative testing producing chemical fingerprint of herbal products ( Table 4) . Heterogeneity of herbal products used in studies represents an additional problem for the evaluation and comparison of clinical effectiveness of S. officinalis and S. lavandulaefolia. Additionally, some study presents as limitation a short duration of the treatment (e.g., single administration on healthy volunteers) and a short period of follow-up, only a study achieved a treatment lasting 16 weeks (on patients suffering from Alzheimer's disease) ( Table 1) . Unfortunately, none of the studies compared the effects of Salvia species against well-established drugs prescribed in the treatment of cognitive impairment such as anticholinesterase drugs. Additional issues might be related to the different tests adopted by authors to evaluate the outcomes such as cognitive performance and mood (Table 5 ). The variability of aspects evaluated through various tests and scales may affect the comparability of results between the considered clinical trials.
Conclusion
This systematic review of scientific literature shows that S. officinalis and S. lavandulaefolia exert beneficial effects by enhancing cognitive performance both in healthy subjects and patients with dementia or cognitive impairment. Furthermore, S. officinalis and S. lavandulaefolia show to be safe for this indication with no serious adverse effects compared with placebo. Unfortunately, promising beneficial effects showed in clinical studies are debased by methodological issues, use of different herbal preparations (extracts, essential oil, use of raw material), lack of details on herbal products used, which together prevent to reach definitive conclusions on sage effectiveness in producing positive effects in healthy subjects or patients affected by cognitive impairment. On the light of these considerations, we believe that sage promising effects need further higher methodological standard clinical trials taking into account gaps raised by this review.
